REMARKS 

This Amendment is made in response to the Office Action mailed 06 November 2002. 
Claims 1-30, and 37-69 are pending. Claims 1-30 and 37-63 were rejected under 35 U.S.C. § 
112, but would be allowable if amended to overcome the 35 U.S.C. § 1 12 rejection, and Claims 
64-69 added herein. 

Attached hereto is a marked-up version of the changes made to the claims by the current 
amendment. The attached page is captioned " VERSION WI TH MARKINGS TO SHOW 
CHANGES MADE ". For the Examiner's convenience, a clean copy of all pending claims is 
attached, entitled " PENDING CLAIMS ". 

Claim Rejections - 35 U.S.C. $112 

Claims 1-30 and 37-63 were rejected under 35 U.S.C. §112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention because the Examiner did not find sufficient antecedent basis 
for the limitation "four-axis", "four different axis" and/or "single contact region". Applicant has 
amended these claims based in part on the language suggested by the Examiner, without 
limitation. 

Applicant has amended claim 1 to recite "An apparatus to align a tip of an optical fiber 
with a light source using translational movement along three perpendicular axes including a X 
axis, a Y axis, and a central axis, and a rotational movement around the central axis". Claim 1 as 
amended further recites "a fiber holder to receive a portion of the optical fiber; a substantially 
tubular interface having the longitudinal central axis, a first open end to receive at least a portion 
of the fiber holder along the central axis and a second end that is positionable to receive light 
emitted by the light source; and wherein the fiber holder is adjustable within the substantially 
tubular interface along the X axis, the Y axis, and the central axis, and is adjustable about the 
central axis". Accordingly, Applicant submits that the 35 U.S.C. §112, second paragraph 
rejection of claim 1 should be withdrawn. 
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Applicant has amended claims 2, 4-9, 11, 17-23, 25, and 47-50 dependent on independent 
claim 1. Each of the dependent claims 2-25 and 47-55 is different, and should separately be 
examined on an overall claim basis and on an element by element basis. Accordingly, Applicant 
submits that the 35 U.S.C. §112, second paragraph rejection of claims 2-25 and 47-55 should be 
withdrawn. 

Applicant has amended claim 26 to recite "An interface structure for aligning and holding 
in alignment a laser diode and an optical fiber tip, the interface having a central axis of rotation 
and allowing translational movement along at least three axes including a X and Y axes and the 
central axis". Claim 26 as amended further recites "the interface structure including a first open 
end dimensioned to receive at least a portion of a fiber tip holder and dimensioned to achieve a 
radially extending interference press fit that retains the fiber tip holder, and a second open end 
dimensioned to receive at least a portion of a heat sink coupled with the laser diode such that the 
translational movement of the fiber holder along the at least three axes is such that the optical 
fiber tip is positionable to receive light emitted by the laser diode". Accordingly, Applicant 
submits that the 35 U.S.C. §1 12, second paragraph rejection of claim 26 should be withdrawn. 

Claims 27-30 and 56-63 depend on the independent Claim 26. Applicant has amended 
claims 28, and 58-61 dependent on independent claim 26. Each of the dependent claims 27-30 
and 56-63 is different, and should separately be examined on an overall claim basis and on an 
element by element basis. Accordingly, Applicant submits that the 35 U.S.C. §112, second 
paragraph rejection of claims 27-30 and 56-63 should be withdrawn. 

Applicant has amended claim 37 to recite "A method for aligning a light source with an 
optical fiber having a tip using translational movement along three perpendicular axes including 
a X and Y axes and a central axis, and a rotational movement about the central axis such that 
when light is emitted from the light source the light is transmitted to the tip of the optical fiber". 
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Claim 37 as amended further recites "placing at least a region of the optical fiber adjacent the tip 
in an optical fiber holder, the fiber holder of suitable dimension to fit within a substantially 
tubular member having a central axis; inserting the optical fiber holder and at least the tip of the 
optical fiber within the tubular member; inserting the light source within the tubular member 
such that the light source; manipulating the tip in any combination of at least a first axis of the 
three perpendicular axes to to position the tip to be in substantial alignment with the central axis; 
and manipulating the tip in any combination of at least a second axis of the three perpendicular 
axes to position the light source to be in substantial alignment with the central axis, such that the 
tip is positioned to receive light emitted by the light source". Accordingly, Applicant submits 
that the 35 U.S.C. §112, second paragraph rejection of claim 37 should be withdrawn. 

Claims 3 8-45 depend on the independent Claim 37. Each of the dependent claims is 

different, and should separately be examined on an overall claim basis and on an element by 
element basis. Accordingly, Applicant submits that the 35 U.S.C. §112, second paragraph 
rejection of claims 38-45 should be withdrawn. 

Applicant has amended claim 46 to recite "An apparatus for actively aligning an optical 
fiber tip to receive light emitted by a light source relative to any one or combination of three 
perpendicular axes including a X and Y axes, and a central axis". Claim 46 as amended further 
recites "a fiber holder having a substantially spherical portion having a center and a channel of 
sufficient dimension to receive a tip at an end of the optical fiber, the channel located through the 
center of the substantially spherical portion of the fiber holder; a heat sink; a substantially tubular 
interface having a central axis along its center, a first open end and a second open end, the 
interface receiving the fiber holder through the first open end along the central axis and creating 
a radially directed interference press fit with the fiber holder such that the fiber holder can be 
adjusted relative to the X and Y axes, and the interface receiving the heat sink through the 
second open end, the fiber holder receiving and holding an optical fiber and aligning the tip with 
the central axis; and a laser diode aligned with the central axis and placed within the interface 
between the heat sink and the fiber holder, the laser diode attached to the heat sink such that heat 
generated from operation of the laser diode is drawn by the heat sink". Accordingly, Applicant 
submits that the 35 U.S.C. §112, second paragraph rejection of claim 46 should be withdrawn. 
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Accordingly, Applicant respectfully submit that the 35 U.S.C. §112, second paragraph, 
rejection of claims 1-30 and 37-63 be withdrawn. 



New Claims 64-69 

Applicant has added new claims 64-69 directed to other alternative embodiments of the 
invention to round out the protection to which the applicant is entitled. Applicant submits that 
Claims 64-69 are supported by the application as filed and do not add new matter. Each of the 
added claims is different, and should separately be examined on an overall claim basis and on an 
element by element basis. 

Further Remarks 

Applicant submits that the Claims as amended are supported by the application as filed 
and do not add new matter. Applicant respectfully request that the Examiner precisely identify 
teachings or suggestions in the prior art that would preclude patentability of the pending claims 
in the event that the Examiner is not in a position to allow the claims now pending. 

For the reasons given above, Applicant respectfully submit that the claims, as amended, 
are now in a condition for allowance, and allowance at an early date would be appreciated. 
Should the Examiner have any questions or comments, he is encouraged to call the undersigned 
at (415) 781-1989 to discuss the same so that any outstanding issues can be expeditiously 



The Commissioner is authorized to debit any fees associated with this Communication to 
Deposit Account 50-2319 (Matter No. A-69888/RMA/KRG), including fees for any added 
claims or fees for Petition for Extension of time that maybe required. 



resolved. 



Respectfully submitted, 



DORSEY & WHITNEY LLP 




Kenneth R. Graham, Reg. No. 46,737 for 
R. Michael Ananian, Reg. No. 35,050 
Customer No. 32940 



RMA/KRG/ghd (I052i58v2) 
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VERSION WITH MARKINGS TO SHOW CHA NGES MADE 

1. (Amended) An ap paratus to ^ a tin of an optical fiber with a light source using 
transitional movant along thre e p er pendicular axes including a X axi s, a Y axis, and a central 
avis, and a rotational movement ar ^nd the central axis, the apparatus [for at least a four-axis 
alignment of an optical fiber with a light source,] comprising: 

[An apparatus for at least a four-axis alignment of an optical fiber with a light source, 

comprising:] 

a fiber holder to receive a portion of the optical fiber; [and] 

a substantially tubular interface having the longitudinal fal central axis [along its center 
andLa first open end tn receive at least a of the fiber holder along the central axis and a 

ser.nnd end that is pnsitionahle to rev ive lipht emitted by the light source; and [, the interface 
receiving the fiber holder through the first open end and allowing at least a four-axis alignment 
through a single contact region, the fiber holder receiving the optical fiber and aligning the 

optical fiber with the central axis] 

„,win the fiber holder is ad justable withi n the substantially tubular interface along the 
X axis, the Y axis, and the central axis, and is ad j us tab le ab out the central axis . 

2. (Amended) The apparatus of Claim 1, wherein the second end is positioned to receive 
light emitted by [ further comprising a light source aligned with the central axis,] the light source 
placed within [the interface] the second end b etween [the]_a heat sink and the fiber holder. 

3. (Unchanged) The apparatus of Claim 2, wherein the light source comprises a laser diode. 

4. (Amended) The apparatus of Claim 3, wherein the laser diode includes [a] at least one 
connection by which the laser diode receives power, the interface including an aperture through 
which [the -wt™^] the at least one connection connects the laser diode to a power source. 

5. (Amended) The apparatus of Claim 1, further comprising a lens aligned substantially 
perpendicular to the central axis, [the lens placed between the heat sink and the fiber holder] 
wherein the second end is nositio n^le to receive light emitted by the lipht source through the 



lens. 
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6. (Amended) The apparatus of Claim 5, further comprising a lens holder, the lens holder 
including an inner surface to secure the lens and a n o ute r su rface to secure the lens holder with 
res pect to the interface fp laced around the lens and fixed to an inner surface of the interface]. 

7. (Amended) The apparatus of Claim 1 , wherein the fiber holder includes a substantially 
spherical portion having a center and a channel of sufficient dimension to receive the portion of 
theoptical fiber, the channel located through the center of the substantially spherical portion of 
the fiber holder. 

8. (Amended) The apparatus of Claim 7, wherein the fiber holder furtfiCT comprises an 
annular groove around the circumference of the spherical portion, the annular groove capable of 
receiving fh oldingl bonding material [that secures] to secure the portion of the fiber holder 
reived within the interface rt he fiber holder to the interface when the fiber holder is brought 
into contact with the interface] . 

9. (Amended) The apparatus of Claim 7, wherein the fiber holder comprises at least one 
capillary gap, the capillary gap ca pable of receiving rholdingl bonding material [that secures] to 
secure the portion of the fiber holder received w ithin the interface rthe fiber holder to the 
interface when the fiber holder is brought into contact with the interface]. 

1 0. (Unchanged) The apparatus of Claim 1 , wherein the fiber holder comprises a 
substantially spherical member and a substantially cylindrical member, the spherical member and 
cylindrical member having respective central axes, and a channel of sufficient diameter to 
receive the optical fiber is located along the respective central axes. 

1 1 . (Amended) The apparatus of Claim 1 , wherein the fiber holder comprises a substantially 
spherical portion having a center and a channel of sufficient dimension to receive the optical 
fiber, the channel located through the center of the substantially spherical [member]^ortion. 

1 2. (Unchanged) The apparatus of Claim 1 , wherein the fiber holder is secured to the 
interface by a radial press interference fit. 

1 3 . (Unchanged) The apparatus of Claim 12, wherein the interface is distended by the 
insertion of the fiber holder to provide a radial press interference fit. 
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14. (Unchanged) The apparatus of Claim 1 , wherein the fiber holder is secured to the 
interface by polymeric bonding. 

1 5 . (Unchanged) The apparatus of Claim 1 , wherein the fiber holder is welded in place 
inside the interface. 

16. (Unchanged) The apparatus of Claim 1 , wherein the fiber holder has a non-circular 
profile to provide discrete contact points between the fiber holder and the interface. 

1 7. (Amended) The apparatus of Claim 1 , further comprising: 

a heat sink; 

the second end further comprises a second open end to receive at least a portion of 
a[the interface further having a second open end and receiving the] heat sink through the second 
open end, wherein the heat sink is [secured] jecurableto the interface by polymeric bonding. 

1 8. (Amended) The apparatus of Claim 1 7 wherein the heat sink has a cylindrical shape and 
comprises a plurality of bores that contain polymeric bonding material that secures the heat sink 
to at least a region of the second end rthe interface] when at least a portion of the heat sink is 
received bv the interface through the second open end [brought into contact with the interface]. 

1 9. (Amended) The apparatus of Claim 1 7, wherein the heat sink further comprises at least 
one capillary gap, the capillary gap holding bonding material that secures the heat sink to the 
interface when a portion of t he heat sink is brought into contact with the interface. 

20. (Amended) The apparatus of Claim 1 , further comprising: 

a heat sink; 

the second end further comprises a second open e nd to receive at least a portion of 
the fthe interface further having a second open end and receiving the] heat sink through the 
second open end, wherein the at least a portion of the h eat sink is welded in place inside the 
interface. 
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21. (Amended) The apparatus of Claim 1, further comprising: 

a heat sink; 

the second end further comprises a second open end to receive at least a portion of 
the T the interface further having a second open end and receiving the] heat sink through the 
second open end, wherein the at least a portion of the heat sink is press fit inside the interface. 

22. (Amended) The apparatus of Claim 1, further comprising: 

a heat sink; 

the second end further comprises a second open end to receive at least a portion of 
the [the interface having a second open end and receiving the] heat sink through the second open 
end, wherein the fiber holder, heat sink, and interface are secured to a clamping block. 

23. (Unchanged) The apparatus of Claim 22, wherein the clamping block encloses the fiber 
holder, heat sink, and interface. 

24. (Unchanged) The apparatus of Claim 22, wherein the fiber holder, heat sink, and 
interface are strapped on top of the clamping block. 

25. (Amended) The apparatus of Claim 1, wherein the interface includes at least one access 
[slots]_slot allowing access [for aligning] to at least a portion of the fiber holder [inside] received 
by the interface such that the fiber holder can be aligned through the at least one access slot. 

26. (Amended) An interface structure for aligning and holding in alignment a laser diode 
[with] and an optical fiber tip, the interface having a central axis of rotation and allowing 
translational movement along at least [a] three axes including a X and Y axe s and the central axis 
[four-axis alignment through a single contact region], the interface structure including a first 
open end dimensioned to receive at least a portion of a fiber tip holder and dimensioned to 
achieve a radially extending interference press fit that retains [an end portion of the optical fiber] 
the fiber tip holder , and a second open end [suitably] dimensioned to receive at least a portion of 
a heat sink [and] coupled with the laser diode such that the translational movement of the [laser 
diode and] fiber holder along the at least three axes is such that the optical fiber tip is 
positionable to receive light emitted bv the laser diode T are retained substantially in alignment 
with the central axis]. 
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27. (Unchanged) The interface structure of Claim 26, wherein the interface has a 
substantially cylindrical structure and said cylindrical shape of the structure comprises a center 
portion, wherein the center portion distends to receive the fiber holder in a press fit. 

28. (Amended) The interface structure of Claim 27, wherein the center portion is slightly 
deformed to [a] have a noncircular cross section. 

29. (Unchanged) The interface structure of Claim 26, further comprising a plurality of access 
slots located proximate to the first end and extending parallel to the central axis. 

30. (Unchanged) The interface structure of Claim 26, further comprising an access slot 
located proximate to the second end to provide access for an electrode to be attached to the laser 
diode. 

37. (Amended) A method for aligning a light source with an optical fiber having a tip using 
translational movement alone three perpendicular axes includin g a X and Y axes and a central 
axis, and a rotational movement about the central axis Ti n at least four different axis] such that 
when light is emitted from the light source the light is transmitted to the tip of the optical fiber, 
the method comprising: 

placing at least a region of the optical fiber adjacent the tip [of the optical fiber] in an 
optical fiber holde r, the fiber holder of suitable dimension to fit within a substantially tubular 
member having a central axis; 

inserting the optical fiber holder and at least the tin of the optical fiber within the tubular 

member; 

inserting the light source within the tubular member such that the light source [is located 
proximate to the tip of the optical fiber]; 

manipulating the tip in any combination of at least a first axis of t he three perpendicular 
axes r four-axis alignment through a single contact region] to position the tip to be in substantial 
alignment with the central axis; and 

manipulating the tip in any combination of at least a second axis of the three 
perpendicular axes to r four-axis alignment through a single contact region] to position the light 
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source to be in substantial alignment with the central axis, such that the tip is positioned to 
receive light emitted hv the light source T and the light source are facing each other]. 

38. (Unchanged) The method of Claim 37, further comprising attaching a heat sink to the 
light source. 

39. (Unchanged) The method of Claim 38, wherein inserting the light source within the 
tubular member comprises press fitting the heat sink carrying the light source to the tubular 
member . 

40. (Unchanged) The method of Claim 37, wherein inserting the fiber holder within the 
tubular member comprises press fitting the fiber holder into the tubular member to create a radial 
interference fit. 

41 . (Unchanged) The method of Claim 37, wherein inserting the fiber holder within the 
tubular member further comprises welding the fiber holder to the tubular member. 

42. (Unchanged) The method of Claim 37, wherein inserting the fiber holder within the 
tubular member further comprises bonding the fiber holder to the tubular member. 

43 . (Unchanged) The method of Claim 37, wherein inserting the heat sink within the tubular 
member further comprises welding the heat sink to the tubular member. 

44. (Unchanged) The method of Claim 37, wherein inserting the heat sink within the tubular 
member further comprises bonding the heat sink to the tubular member. 

45. (Unchanged) The method of Claim 38, further comprising placing the tubular member, 
light source, optical fiber, and heat sink in a clamping block. 

46. (Amended) An apparatus for actively aligning an optical fiber ri p to receive light emitted 
by [withl a light source relative to any one or combination of three perpendicular axes including 
a X and Y axes, and a central axis rfour-axisl, comprising: 

a fiber holder having a substantially spherical portion having a center and a channel of 
sufficient dimension to receive a tip at an end of the optical fiber, the channel located through the 
center of the substantially spherical portion of the fiber holder; 
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a heat sink; 

a substantially tubular interface having a central axis along its center, a first open end and 
a second open end, the interface receiving the fiber holder through the first open end along the 
central axis and creating a radially directed interference press fit with the fiber holder such that 
the fiber holder can be adjusted relative to the X and Y axes, and the interface receiving the heat 
sink through the second open end, the fiber holder receiving and holding an optical fiber and 
aligning the [optical fiber]_tijL with the central axis; and 

a laser diode aligned with the central axis and placed within the interface between the 
heat sink and the fiber holder, the laser diode attached to the heat sink such that heat generated 
from operation of the laser diode is drawn by the heat sink. 

47. (Amended) The apparatus of claim 1, wherein the interface allows [a four-axis] 
alignment to an arbitrary level of alignment accuracy between the tip and the light source 
[through a single contact region]. 

48. (Amended) The apparatus of claim 1, wherein the interface allows a six-axis alignment 
to an arbitrary level of alignment accuracy between the tin and the light source Tt hrough a single 
contact region]. 

49. (Amended) The apparatus of claim 1, wherein the [at least four-axis] alignment includes 
x-axis, y-axis, and z-axis translation, and 0-angular rotation. 

50. (Amended) The apparatus of claim 1, wherein the alignment comprises an active 
alignment for achieving a position tolerance smaller than a machined tolerance of the [fibre] 
fiber holder and the interface. 

5 1 . (Unchanged) The apparatus of claim 1 , further comprising a heat sink and wherein the 
interface further having a second open end and receiving the heat sink through the second open 
end. 

52. (Unchanged) The apparatus of Claim 1 , wherein the fiber holder is secured to and 
aligned with the interface along an x-axis and a y-axis by a radial press interference fit. 
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53. (Unchanged) The apparatus of Claim 14, wherein the polymeric bonding comprises 
wicking an inorganic polymeric bonding material between said fiber holder and said interface 
and hardening said polymeric bonding material to lock said aligned structure. 

54. (Unchanged) The apparatus of Claim 14, wherein the polymeric bonding comprises an 
organic polymer. 

55. (Unchanged) The apparatus of Claim 14, wherein the polymeric bonding comprises an 
inorganic polymer. 

56. (Unchanged) An interface structure as in claim 26, wherein the interface has a 
substantially cylindrical shape. 

57. (Unchanged) An interface structure as in claim 26, wherein the interface has a 
substantially non-cylindrical shape. 

58. (Amended) The interface structure of claim 26, wherein the interface structure allows [a 
four-axis] alignment to an arbitrary level of accuracy [through a single contact region]. 

59. (Amended) The interface structure of claim 26, wherein the interface structure allows a 
six-axis alignment to an arbitrary level of accuracy [through a single contact region]. 

60. (Amended) The interface structure of claim 26, wherein the [at least four-axis] 
alignment includes x-axis, y-axis, and z-axis translation, and 0-angular rotation. 

61 . (Amended) The interface structure of claim 26, wherein the alignment comprises an 
active alignment for achieving a position tolerance smaller than a machined tolerance of the 
[fibre] fiber holder and the interface. 

62. (Unchanged) The interface structure of Claim 26, wherein at least some of said plurality 
of access slots provide aperture for applying adhesive to secure an aligned assembly. 

63 . (Unchanged) The interface structure of Claim 26, further comprising an access slot 
located proximate to the second end to provide access for a radially extending electrode to be 
attached to the laser diode and provide a low-height assembly. 
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64. (New) An apparatus for actively aligning an optical fiber tip with a laser diode relative to 
any one or combination of movement along three perpendicular axes and a rotational movement, 
comprising; 

a fiber holder having a substantially spherical portion having a center and a channel of 
sufficient dimension to receive the tip at an end of the optical fiber, the channel located through 
the center of the substantially spherical portion of the fiber holder; 

a heat sink; 

a substantially tubular interface having a central axis along its center, a first open end and 
a second open end, the interface receiving the fiber holder through the first open end and creating 
a radially directed interference press fit with the fiber holder and receiving the heat sink through 
the second open end, the fiber holder receiving and holding at least a portion of an optical fiber 
and aligning the optical fiber with the central axis; and 

a laser diode aligned with the central axis and placed within the interface between the 
heat sink and the fiber holder, the laser diode attached to the heat sink such that heat generated 
from operation of the laser diode is drawn by the heat sink. 

65. (New) An apparatus to align an optical fiber with a light source, comprising: 

a fiber holder to retain a portion of the optical fiber; 

a substantially tubular member having a longitudinal axis, a first end of said tubular 
member defining an opening sized to receive a portion of said fiber holder, a second end of said 
tubular member positionable to receive light emitted by the light source; and 

wherein said fiber holder is movable along said longitudinal axis such that a distal end of 
said optical fiber is positionable along a plane defined by and within said second end. 

66. (New) The apparatus of claim 65, wherein a movement along said plane represents 
movement along a x-axis and a y-axis. 

67. (New) The apparatus of claim 66, wherein said fiber holder is rotatable about said 
longitudinal axis. 
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68. (New) The apparatus of claim 67, wherein the optical fiber includes a nonsymmetrical 
distal end and rotation of said fiber holder about said longitudinal axis aligns the nonsymmetrical 
distal end with respect to the light source. 

69. (New) The apparatus of claim 68 5 wherein the optical fiber includes a noncircular distal 
end and rotation of said fiber holder about said longitudinal axis aligns the noncircular distal end 
with respect to the light source. 
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PENDING CLAIMS 

1 . An apparatus to align a tip of an optical fiber with a light source using translational 
movement along three perpendicular axes including a X axis, a Y axis, and a central axis, and a 
rotational movement around the central axis, the apparatus comprising: 

a fiber holder to receive a portion of the optical fiber; 

a substantially tubular interface having the longitudinal central axis, a first open end to 
receive at least a portion of the fiber holder along the central axis and a second end that is 
positionable to receive light emitted by the light source; and 

wherein the fiber holder is adjustable within the substantially tubular interface along the 
X axis, the Y axis, and the central axis, and is adjustable about the central axis. 

2. The apparatus of Claim 1, wherein the second end is positioned to receive light emitted 
by the light source placed within the second end between a heat sink and the fiber holder. 

3. The apparatus of Claim 2, wherein the light source comprises a laser diode. 

4. The apparatus of Claim 3, wherein the laser diode includes at least one connection by 
which the laser diode receives power, the interface including an aperture through which the at 
least one connection connects the laser diode to a power source. 

5. The apparatus of Claim 1, further comprising a lens aligned substantially perpendicular to 
the central axis, wherein the second end is positionable to receive light emitted by the light 
source through the lens. 

6. The apparatus of Claim 5, further comprising a lens holder, the lens holder including an 
inner surface to secure the lens and an outer surface to secure the lens holder with respect to the 
interface. 

7. The apparatus of Claim 1, wherein the fiber holder includes a substantially spherical 
portion having a center and a channel of sufficient dimension to receive the portion of the optical 
fiber, the channel located through the center of the substantially spherical portion of the fiber 
holder. 
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8. The apparatus of Claim 7, wherein the fiber holder further comprises an annular groove 
around the circumference of the spherical portion, the annular groove capable of receiving 
bonding material to secure the portion of the fiber holder received within the interface. 

9. The apparatus of Claim 7, wherein the fiber holder comprises at least one capillary gap, 
the capillary gap capable of receiving bonding material to secure the portion of the fiber holder, 
received within the interface. 

10. The apparatus of Claim 1 , wherein the fiber holder comprises a substantially spherical 
member and a substantially cylindrical member, the spherical member and cylindrical member 
having respective central axes, and a channel of sufficient diameter to receive the optical fiber is 
located along the respective central axes. 

11. The apparatus of Claim 1 , wherein the fiber holder comprises a substantially spherical 
portion having a center and a channel of sufficient dimension to receive the optical fiber, the 
channel located through the center of the substantially spherical portion. 

12. The apparatus of Claim 1 , wherein the fiber holder is secured to the interface by a radial 
press interference fit. 

13. The apparatus of Claim 1 2, wherein the interface is distended by the insertion of the fiber 
holder to provide a radial press interference fit. 

14. The apparatus of Claim 1 , wherein the fiber holder is secured to the interface by 
polymeric bonding. 

1 5 . The apparatus of Claim 1 , wherein the fiber holder is welded in place inside the interface. 

16. The apparatus of Claim 1, wherein the fiber holder has a non-circular profile to provide 
discrete contact points between the fiber holder and the interface. 

17. The apparatus of Claim 1 , further comprising: 

a heat sink; 
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the second end further comprises a second open end to receive at least a portion of 



a heat sink through the second open end, wherein the heat sink is securable to the interface by 
polymeric bonding. 

18. The apparatus of Claim 17 wherein the heat sink has a cylindrical shape and comprises a 
plurality of bores that contain polymeric bonding material that secures the heat sink to at least a 
region of the second end when at least a portion of the heat sink is received by the interface 
through the second open end. 

19. The apparatus of Claim 17, wherein the heat sink further comprises at least one capillary 
gap, the capillary gap holding bonding material that secures the heat sink to the interface when a 
portion of the heat sink is brought into contact with the interface. 

20. The apparatus of Claim 1, further comprising: 

a heat sink; 

the second end further comprises a second open end to receive at least a portion of 
the heat sink through the second open end, wherein the at least a portion of the heat sink is 
welded in place inside the interface. 

2 1 . The apparatus of Claim 1 , further comprising: 

a heat sink; 

the second end further comprises a second open end to receive at least a portion of 
the heat sink through the second open end, wherein the at least a portion of the heat sink is press 
fit inside the interface. 

22. The apparatus of Claim 1, further comprising: 

a heat sink; 

the second end further comprises a second open end to receive at least a portion of 
the heat sink through the second open end, wherein the fiber holder, heat sink, and interface are 
secured to a clamping block. 

23. The apparatus of Claim 22, wherein the clamping block encloses the fiber holder, heat 
sink, and interface. 
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24. The apparatus of Claim 22, wherein the fiber holder, heat sink, and interface are strapped 
on top of the clamping block. 

25. The apparatus of Claim 1, wherein the interface includes at least one access slot allowing 
access to at least a portion of the fiber holder received by the interface such that the fiber holder 
can be aligned through the at least one access slot. 

26. An interface structure for aligning and holding in alignment a laser diode and an optical 
fiber tip, the interface having a central axis of rotation and allowing translational movement 
along at least three axes including a X and Y axes and the central axis, the interface structure 
including a first open end dimensioned to receive at least a portion of a fiber tip holder and 
dimensioned to achieve a radially extending interference press fit that retains the fiber tip holder, 
and a second open end dimensioned to receive at least a portion of a heat sink coupled with the 
laser diode such that the translational movement of the fiber holder along the at least three axes 
is such that the optical fiber tip is positionable to receive light emitted by the laser diode. 

27. The interface structure of Claim 26, wherein the interface has a substantially cylindrical 
structure and said cylindrical shape of the structure comprises a center portion, wherein the 
center portion distends to receive the fiber holder in a press fit. 

28. The interface structure of Claim 27, wherein the center portion is slightly deformed to 
have a noncircular cross section. 

29. The interface structure of Claim 26, further comprising a plurality of access slots located 
proximate to the first end and extending parallel to the central axis. 

30. The interface structure of Claim 26, further comprising an access slot located proximate 
to the second end to provide access for an electrode to be attached to the laser diode. 

37. A method for aligning a light source with an optical fiber having a tip using translational 
movement along three perpendicular axes including a X and Y axes and a central axis, and a 
rotational movement about the central axis such that when light is emitted from the light source 
the light is transmitted to the tip of the optical fiber, the method comprising: 
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placing at least a region of the optical fiber adjacent the tip in an optical fiber holder, the 
fiber holder of suitable dimension to fit within a substantially tubular member having a central 
axis; 

inserting the optical fiber holder and at least the tip of the optical fiber within the tubular 
member; 

inserting the light source within the tubular member such that the light source; 

manipulating the tip in any combination of at least a first axis of the three perpendicular 
axes to to position the tip to be in substantial alignment with the central axis; and 

manipulating the tip in any combination of at least a second axis of the three 
perpendicular axes to position the light source to be in substantial alignment with the central 
axis, such that the tip is positioned to receive light emitted by the light source. 

38. The method of Claim 37, further comprising attaching a heat sink to the light source. 

39. The method of Claim 38, wherein inserting the light source within the tubular member 
comprises press fitting the heat sink carrying the light source to the tubular member . 

40. The method of Claim 37, wherein inserting the fiber holder within the tubular member 
comprises press fitting the fiber holder into the tubular member to create a radial interference fit. 

41. The method of Claim 37, wherein inserting the fiber holder within the tubular member 
further comprises welding the fiber holder to the tubular member. 

42. The method of Claim 37, wherein inserting the fiber holder within the tubular member 
further comprises bonding the fiber holder to the tubular member. 

43. The method of Claim 37, wherein inserting the heat sink within the tubular member 
further comprises welding the heat sink to the tubular member. 

44. The method of Claim 37, wherein inserting the heat sink within the tubular member 
further comprises bonding the heat sink to the tubular member. 

45. The method of Claim 38, further comprising placing the tubular member, light source, 
optical fiber, and heat sink in a clamping block. 
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46. An apparatus for actively aligning an optical fiber tip to receive light emitted by a light 
source relative to any one or combination of three perpendicular axes including a X and Y axes, 
and a central axis, comprising: 

a fiber holder having a substantially spherical portion having a center and a channel of 
sufficient dimension to receive a tip at an end of the optical fiber, the channel located through the 
center of the substantially spherical portion of the fiber holder; 

a heat sink; 

a substantially tubular interface having a central axis along its center, a first open end and 
a second open end, the interface receiving the fiber holder through the first open end along the 
central axis and creating a radially directed interference press fit with the fiber holder such that 
the fiber holder can be adjusted relative to the X and Y axes, and the interface receiving the heat 
sink through the second open end, the fiber holder receiving and holding an optical fiber and 
aligning the tip with the central axis; and 

a laser diode aligned with the central axis and placed within the interface between the 
heat sink and the fiber holder, the laser diode attached to the heat sink such that heat generated 
from operation of the laser diode is drawn by the heat sink. 

47. The apparatus of claim 1, wherein the interface allows alignment to an arbitrary level of 
alignment accuracy between the tip and the light source. 

48. The apparatus of claim 1, wherein the interface allows a six-axis alignment to an 
arbitrary level of alignment accuracy between the tip and the light source. 

49. The apparatus of claim 1, wherein the alignment includes x-axis, y-axis, and z-axis 
translation, and 0-angular rotation. 

50. The apparatus of claim 1, wherein the alignment comprises an active alignment for 
achieving a position tolerance smaller than a machined tolerance of the fiber holder and the 
interface. 

5 1 . The apparatus of claim 1 , further comprising a heat sink and wherein the interface further 
having a second open end and receiving the heat sink through the second open end. 
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52. The apparatus of Claim 1, wherein the fiber holder is secured to and aligned with the 
interface along an x-axis and a y-axis by a radial press interference fit. 

53. The apparatus of Claim 14, wherein the polymeric bonding comprises wicking an 
inorganic polymeric bonding material between said fiber holder and said interface and hardening 
said polymeric bonding material to lock said aligned structure. 

54. The apparatus of Claim 14, wherein the polymeric bonding comprises an organic 
polymer. 

55. The apparatus of Claim 14, wherein the polymeric bonding comprises an inorganic 
polymer. 

56. An interface structure as in claim 26, wherein the interface has a substantially cylindrical 
shape. 

57. An interface structure as in claim 26, wherein the interface has a substantially non- 
cylindrical shape. 

58. The interface structure of claim 26, wherein the interface structure allows alignment to an 
arbitrary level of accuracy. 

59. The interface structure of claim 26, wherein the interface structure allows a six-axis 
alignment to an arbitrary level of accuracy. 

60. The interface structure of claim 26, wherein the alignment includes x-axis, y-axis, and z- 
axis translation, and 0-angular rotation. 

61 . The interface structure of claim 26, wherein the alignment comprises an active 
alignment for achieving a position tolerance smaller than a machined tolerance of the fiber 
holder and the interface. 

62. The interface structure of Claim 26, wherein at least some of said plurality of access slots 
provide aperture for applying adhesive to secure an aligned assembly. 
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63. The interface structure of Claim 26, further comprising an access slot located proximate 
to the second end to provide access for a radially extending electrode to be attached to the laser 
diode and provide a low-height assembly. 

64. An apparatus for actively aligning an optical fiber tip with a laser diode relative to any 
one or combination of movement along three perpendicular axes and a rotational movement, 
comprising: 

a fiber holder having a substantially spherical portion having a center and a channel of 
sufficient dimension to receive the tip at an end of the optical fiber, the channel located through 
the center of the substantially spherical portion of the fiber holder; 

a heat sink; 

a substantially tubular interface having a central axis along its center, a first open end and 
a second open end, the interface receiving the fiber holder through the first open end and creating 
a radially directed interference press fit with the fiber holder and receiving the heat sink through 
the second open end, the fiber holder receiving and holding at least a portion of an optical fiber 
and aligning the optical fiber with the central axis; and 

a laser diode aligned with the central axis and placed within the interface between the 
heat sink and the fiber holder, the laser diode attached to the heat sink such that heat generated 
from operation of the laser diode is drawn by the heat sink. 

65. An apparatus to align an optical fiber with a light source, comprising: 
a fiber holder to retain a portion of the optical fiber; 

a substantially tubular member having a longitudinal axis, a first end of said tubular 
member defining an opening sized to receive a portion of said fiber holder, a second end of said 
tubular member positionable to receive light emitted by the light source; and 

wherein said fiber holder is movable along said longitudinal axis such that a distal end of 
said optical fiber is positionable along a plane defined by and within said second end. 

66. The apparatus of claim 65, wherein a movement along said plane represents movement 
along a x-axis and a y-axis. 
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67. The apparatus of claim 66, wherein said fiber holder is rotatable about said longitudinal 
axis. 

68. The apparatus of claim 67, wherein the optical fiber includes a nonsymmetrical distal end 
and rotation of said fiber holder about said longitudinal axis aligns the nonsymmetrical distal end 
with respect to the light source. 

69. The apparatus of claim 68, wherein the optical fiber includes a noncircular distal end and 
rotation of said fiber holder about said longitudinal axis aligns the noncircular distal end with 
respect to the light source. 
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